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了，ULK1 在诱导细胞自噬与线粒体自噬中的关键作用，但是关于 ULK1 自身调
节的报道却很少。p32 是一个具有分子伴侣功能的蛋白，在维持线粒体膜电位差
以及氧化磷酸化中起到非常重要的作用。但是 p32 与线粒体稳态控制的关系却没
有被研究清楚。我们的研究发现了，p32 通过与 ULK1 形成复合物调控其稳定性
与激酶活性。敲低 p32 会促进 ULK1 的 K48 位泛素化，而抑制 ULK1 的 K63 位
泛素化，最终导致了 ULK1 的蛋白酶体途径降解。进一步的研究发现，敲低 p32
会明显抑制饥饿诱导的细胞自噬以及解偶联剂诱导的线粒体自噬。在 p32 敲低的
细胞中回补外源 ULK1，细胞自噬与线粒体自噬明显得到恢复。本论文的亮点是，




















Autophagy is a process by which components of the cell are degraded to maintain 
essential activity and viability in response to nutrient limitation. Mitophagy is a 
selective form of autophagy by which dysfunctional mitochondria are degraded in 
autolysosomes, and mitophagy represents one type of mitochondrial quality control, 
which is essential for optimal mitochondrial bioenergetics. Despite extensive studies 
have shown that ULK1 has an essential role in autophagy and mitophagy induction, 
little is known as how ULK1 itself is regulated. p32, a chaperone-like protein, is 
crucial for maintaining mitochondrial membrane potential and oxidative 
phosphorylation. However, the relationship between p32 and mitochondrial 
homeostasis has not been addressed. Here, we identified p32 as a key regulator of 
ULK1 stability and activity by forming complex with ULK1. p32 depletion 
potentiated K48- linked but impaired K63-linked polyubiquitination of ULK1, leading 
to proteasome- mediated degradation of ULK1. As a result, silencing p32 profoundly 
impaired starvation-induced autophagic flux and the clearance of damaged 
mitochondria caused by mitochondrial uncoupler. Importantly, restoring ULK1 
expression in p32- depleted cells rescued autophagy and mitophagy defects. Our 
findings highlight a cytoprotective role of p32 under starvation conditions by 
regulating ULK1 stability, and uncover a crucial role of the p32–ULK1-autophagy 
axis in coordinating stress response, cell survival and mitochondrial homeostasis. 





















小分子物质可以被重新利用合成大分子或者合成 ATP[1]。20 世纪 90 年代，通过







































发生在多泡体（multivesicular bodies，MVBs）形成的过程，并依赖于 ESCRT I
与 III 系统。类小自噬的底物选择，是依赖分子伴侣蛋白 HSC70，并且需要 HSC70
的阳离子结构域与内体的膜形成静电相互作用[10]。 
分子伴侣介导的自噬，是由分子伴侣蛋白 HSC70 与溶酶体膜受体蛋白 LAMP-2A






图 1.1.1 细胞自噬的分类 
Fig. 1.1.1 Classification of autophagy 
注：本图引自 Crotzer, V.L. et al. Autophagy and intracellular surveillance: Modulating MHC class II antigen 
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